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Hydraulic press with a priessure cell and a method and use for it, 
whose press body consists of prestressed lamellas 

Field of the Invention 

The present invention relates to a press of pressure 
cell type, which comprises a press chamber being enclosed 
by a force -absorbing press body. The invention also re- 
5 lates to a method for manufacturing a press body part. 

Background Art 

A press of pressure cell type generally comprises a 
force -absorbing press body which defines a press chamber, 

10 In the upper part of the press chamber, a press plate and 
a diaphragm of riobber or another resilient material are 
arranged, which together form a pressure cell. The pres- 
sure cell communicates with a source of pressure and ex- 
pands when a pressure medium is supplied. In the lower 

15 part of the press chamber, a structural support or a tray 
is arranged, which comprises a bottom plate having a tray 
frame. The tray supports a forming tool, a worJcpiece, a 
mat of rubber or another resilient material, covering the 
forming tool and the workpiece. 

20 Presses of pressure cell type are used, among other 

things, when forming sheet -shaped blanks, for example 
sheets of steel or aluminium, to short series products 
within the aircraft industry and the motor industry- The 
sheet is placed in the press in such a manner that one of 

2$ its sides faces a forming tool. The resilient diaphragm 
is arranged on the other side of the sheet. A closed 
space between the diaphragm and the press plate located 
above the diaphragm constitutes the pressure cell and 
this space is filled during the foorming process with a 

30 pressure medium. By pun5>ing additional pressure medium 

into the pressure cell, the pressure is increased in the 
pressure cell and the resilient diaphragm is pressed dur- 
ing stretching against the sheet which, in its turn, is 
formed round or in the forming tool . When the sheet com- 
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pletely fits to the forming tool, the pressure in the 
pressure cell is released and the diaphragm is removed, 
after which the formed component can be taken out of the 
press . 

5 Another field in which presses of pressure cell type 

are used is wood compaction when a workpiece of wood is 
exposed to high pressure, either in a forming tool or on 
its own. Reasons for compacting wood are, for example, 
that it is desirable to increase the hardness of the 

10 wood, decrease the moisture content or to obtain a phase 
in pressure impregnation. 

A press of pressure cell type according to that men- 
tioned above is known through SE 452 436. Said patent 
specification discloses a press plant having a forged, 

15 cylindrical press body which requires large, heavy fill- 
ing blocks to provide a press chamber of an essentially 
rectangular cross-section. In order to handle the large 
forces to which the press body is exposed in connection 
with pressing, the body is wound with steel wire. A press 

20 of this type has to be ordered before being manufactured 
and the complicated work of forging and winding the press 
body requires several months. It usually takes 15-18 
months from order to delivery. The delivery itself is 
very complicated since, on the one hand, the size of a 

25 large press makes road or railway transport difficult 

and, on the other, the weight amounts to tens of tonnes. 

Attempts have been made to manufacture lighter 
presses having less material in relation to the size than 
conventional presses have. However, technical problems 

30 relating to both manufacturing technique and strength 
have resulted in these presses only managing a limited 
working pressure that has been too low with respect to 
the high pressure which is required in a modem press 
plant, typically up to 1200 bar. 



35 
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Summary of the Invention 

The object of the present invention is to provide a 
press of pressure cell type which in comparison with 
prior-art teclinigue is cheaper and faster to manufacture, 
5 as well as easier to handle and transport. 

Another object of the invention is to provide a 
method for manufacturing a press of pressure cell type, 
which method is quick and easy. 

These and other objects which will be evident from 

10 the following description are achieved by a press of 

pressure cell type and a method, which have the features 
indicated in the appended claims. 

According to one aspect of the invention, a press of 
pressure cell type is provided, which comprises a press 

15 chamber which is enclosed by a force -absorbing press 

body. The press body comprises a number of plate-shaped 
lamellar means with the planes of the plates oriented 
parallel to the planes of the plates of adjacent lamellar 
means. Each lamellar means has a through hole which has 

20 the same centre axis as the hole, said centre axis coin- 
ciding with the direction of the main axis of the press 
chamber being enclosed by the holes. Each lamellar means 
has an internal edge surface which defines the hole and 
an external edge surface, prestressing means which induce 

25 a compressing prestressing acting in the planes of the 

plates being arranged on the external edge surface of the 
main part of the lamellar means. Each prestressing means 
comprises a prestressing element which is wound round a 
respective lamellar means and is band- shaped and has es- 

30 sentially the same width as the thickness of a lamellar 
means . 

According to another aspect of the invention, a 
method is provided for manufacturing a force -absorbing 
press body part. The method comprises the steps of 
35 forming plate -shaped lamellar means and providing 

each of them with a through hole. 
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inducing a lasting compressing prestress which acts 
in the planes of the plates in at least the majority of 
the lamellar means by winding a band-shaped prestressing 
element, which has essentially the same width as the 
5 thiclmess of a lamellar means, round the external edge 

surface of the lamellar means with the purpose of causing 
said prestress, and 

arranging each formed lamellar means having the 
plane of the plate oriented parallel to the plane of the 

10 plate of an adjacent lamellar means so that the through 
holes obtains a common centre axis and so that the lamel- 
lar means constitute a force -absorbing press chamber- 
enclosing press body part. 

In the present application, terms describing posi- 

15 tion and direction, such as ''vertical" and "horizontal", 
are used. In this application, these terms are defined 
with respect to the arrangement of the press -body forming 
lamellar means. Thus, each lamellar means extends essen- 
tially vertically, whereas the direction of the main axis 

20 of the press chamber enclosed by the lamellar means is 

horizontal. In the application, it should also be under- 
stood that "over /upwards /above" and "un- 
der/downwards/below" are defined with respect to the es- 
sential direction of the pressing, i.e. so that a press 

25 plate is located above a diaphragm which, in its turn, is 
located above a bottom plate, which means that vertically 
is defined as perpendicular to the press plate and 
horizontally as parallel to the press plate. The above- 
mentioned definitions have been indicated for sake of 

30 clarity since the press of pressure cell type can be in- 
clined in different manners, and due to this fact the 
relative directions can vary. 

The present invention is thus based on the under- 
standing that considerable improvements regarding han- 

35 dling and time expenditure can be provided by means of a 
press body which is divided into vertical plates and has 
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essentially maintained force -absorbing capability due to 
applied prestressing means. 

Consequently, the invention allows deviation from 
the traditional manufacturing process of forming an es- 
5 sentially homogeneous press body of two cylinder halves. 
On the contrary, it is possible to provide a press body 
which is inhomogeneous by the pi ate -shaped lamellar means 
being arranged at a distance from one another. It has 
been found that an excellent force -absorbing capability 

10 is obtained also by means of such a hollow construction 

which has several operational advantages that will be de- 
scribed below. 

A prestressing means which is arranged on the. exter- 
nal edge surface of a lamellar means preferably comprises 

15 a prestressing element that is wound round the lamellar 

means, such as metal wire or metal band. According to one 
advantageous embodiment, the prestressing element is 
band- shaped and has essentially the same width as the 
thickness of the lamellar means, 

20 If the main part of the lamellar means is 

prestressed by a band, the width of which (about 80- 
200 mm, typically 100-200 mm) essentially equals the 
thickness of the lamellar means, being wound round the 
external edge surface of these lamellar means, several 

25 advantages will be obtained. For example, there is no es- 
sential stress concentration, but a mainly even stress 
distribution is obtained in the lamellar means. The shape 
of the lamellar means can be selected in such a manner 
that optimal stress distribution is achieved, also with 

30 relatively few turns of the band- A suitable band is made 
of spring steel having a thickness of some tens of a mil- 
limetre, typically about 0,2 mm. Due to the winding, the 
lamellar means obtain a considerable length of service, 
which means that inspections of the press can be per- 

35 formed at reasonable intervals. 

Conveniently, each lamellar means is provided with a 
number of apertures, such as two apertures symmetrically 
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arranged on each side of the hole. In an assernbled posi- 
tion, the lamellar means are arranged in such a manner 
that the apertures in the respective lamellar means have 
the same centre axis as the corresponding apertures in 
5 the other lamellar means. Preferably, a type of coupling 
means, such as a steel rod, for coupling lamellar means 
is adapted to run through a respective one of said series 
of apertures. Thus, these coupling means have a longitu- 
dinal extension which is parallel to the direction of the 

10 main axis of the press chamber. 

The relative distance between two lamellar means is 
adjustable with the aid of distance means which are ar- 
ranged on the coupling means. The thickness of the dis- 
tance means essentially corresponds to the desired rela- 

15 tive distance between two neighbouring lamellar means. 
The distance can be adapted to the stress to which the 
press body will be subjected when in operation. Prefera- 
bly, the distance between neighbouring lamellar means, 
does not vary in the press body, but is similar as re- 

20 gards all lamellar means that are adjacent to one an- 
other. The distance means are made of a relatively rigid 
material and their inner diameter is larger than that of 
the coupling means at the same time as their outer dimen- 
sions are considerably larger than the apertures formed 

25 in the lamellar means. It has been found to be especially 
advantageous to make the thickness of the distance means 
essentially the same as the thickness of the lamellar 
means, which means that they can be made of a similar 
sheet -metal blank. 

30 The coupling means are tightened with the aid of 

suitable means to a predetermined prestressing condition 
so as to avoid play and motion in the construction. At 
the same time the coupling means promotes the structural 
stability of the construction regarding flexural rigid- 

35 ity, torsional rigidity and resistance to extension in 
all dimensions. 
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Between the lamellar means of the press body and the 
press chamber which is enclosed in the lamellar means, 
stress distributing elements can be arranged and extend 
over the press chamber. Conveniently, the stress- 
5 distributing elements cooperate with the internal edge 
surface of each lamellar means and distribute stress or 
thrust, which arise in connection with pressing in the 
press chamber along the series of lamellar means. The 
stress -distributing elements can constitute parts of the 

10 wall of the press chamber. 

The shape of a preferably central hole which is 
formed in the lamellar means is made with respect to 
stress concentration that can arise in critical areas and 
that should be avoided. The stress -distributing elements 

15 are essentially quadrangular in cross-section and cooper- 
ate with plane contact surfaces of the lamellar means. 
The plane contact surfaces define the hole in an essen- 
tially quadrangular configuration, the end of a predeter- 
mined contact surface connecting to a contact surface 

20 which is perpendicular to said predetermined contact sur- 
face by means of a concave bending in the wall of the la- 
mellar means. The radius of the concave bending is made 
relatively large with the purpose of minimising stress 
concentration which arises in the areas of the corners of 

25 the hole. 

As regards the shape, an advantageous design of the 
internal hole can also be described as two ovals which 
are parallel to one another as regards their long sides 
and which are separated by a quadrangular space. 

30 Preferably, also the shape of the lamellar means is 

considered with respect to the operating conditions. 
Therefore, each lamellar means is suitably given such a 
shape that its extension in different directions is es- 
sentially proportional to the expected thrust in the cor- 

35 responding directions. For example, the extension of the 
lamellar means in the vertical direction can be larger 
than in the horizontal direction, if the expected thrust 
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is larger in the vertical direction. This may be the case 
if the direction of the pressing is essentially vertical. 
The nuTTiber of winding turns which is arranged on the la- 
mellar means is suitably adapted to the shape of the la- 
5 mellar means in such a manner that sufficient prestress 
is obtained - 

As mentioned above, the invention also relates to a 
method for manufacturing a press body part- There are a 
large number of advantages of the manufacturing technique 

10 according to the present invention, which will be evident 
in the following. 

The lamellar means can be given the desired shape by 
milling or cutting. Different types of cutting are possi- 
ble, a few examples being water cutting, plasma cutting 

15 and flame cutting. Those skilled in the art will realise 
that this is a considerably simpler process than the 
forming of the traditional compact press body by forging. 
Preferably, the lamellar means are made of hot-rolled 
steel sheet which subsequently is easily given the de- 

20 sired shape. In the present invention, it has turned out 
to be suitable to use a sheet thickness of 80-200 mm, 
preferably 100-150 mm, especially 100-120 mm. 

Due to the fact that the lamellar means are separate 
units which, by degrees, together are to form a press 

25 body, manufacture can be accelerated considerably. Thus, 
various lamellar means blanks can be machined in the re- 
spective stations at the same time. A first lamellar 
means blank can be machined in a certain station and when 
this lamellar means blank has been moved on to a subse- 

30 quent station for further machining, a second lamellar 

means blank can be machined at the same time in said cer- 
tain station. This parallel managing of different manu- 
facturing steps thus turns out to be very beneficial. It 
is also distinctly easier to move a relatively thin la- 

35 mellar means in comparison with a large traditional press 
body. Preferably, some stations can process several la- 
mellar means blanks simultaneously. 
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The lamellar means are easily transported to the lo- 
cation where the press of pressure cell type is intended 
to be used and assembled in situ. 

Conveniently, a lamellar means is made in one piece. 
5 Alternatively, it can be made in several pieces and be 

suitably assembled to a lamellar means. Such an assembled 
lamellar means is firmly held together by means of bands 
which are wound round the external edge surface of the 
assembled lamellar means and/or with the aid of other 

10 locking means. 

Due to the ease with which the lamellar means can be 
handled, unlike prior-art technique it is possible to 
move the press of pressure cell type relatively easily 
from one location to another by simple disassembling and 

15 reassembling of the lamellar means. If a separate lamel- 
lar means is to be removed or replaced due to mainte- 
nance, this can easily be made in the following way. The 
parts of the press of pressure cell type which are en- 
closed by the press body are suitably removed first from 

20 the press body, after which the lamellar means which is 
to be removed is released. The actual releasing can be 
carried out by displacing a first set of coupling means, 
which runs through the apertures formed in the lamellar 
means, along the direction of the main axis of the press 

25 out of a first end of the press, i.e. a lamellar means 
which defines one end of the press body. Almost at the 
same time, a second set of coupling means is inserted 
along the direction of the main axis into a second end of 
the press body, i.e. a lamellar means which defines the 

30 other end of the press body. The displacement of the 

first set and the insertion of the second set of coupling 
means are carried out in such a manner that the lamellar 
means which is to be released is contactless between said 
first and second set. Subsequently, the lamellar means is 

35 removed from the press. 

If it is desirable to replace a removed lamellar 
means with a new lamellar means at the corresponding lo- 
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cation, essentially the opposite is carried out compared 
to the method described above. First of all, a first set 
of coupling means is thus arranged through the apertures 
in the lamellar means which are positioned on one side of 
.5 the location where the new lamellar means is to be incor- 
porated, and then a second set of coupling means is ar- 
ranged through the apertures in the lamellar means which 
are positioned on the other side of said location. Conse- 
quently, the coupling means should not protrude towards 

10 the centre more than to provide space for placing the new 
lamellar means. When the new lamellar means has been po- 
sitioned in the press, the first set of coupling means is 
displaced through this lamellar means and the other la- 
mellar means into which the second set of coupling means 

15 is inserted, at the same time as this second set is taken 
out of the press. Finally, only the first set of coupling 
means will thus run through all the lamellar means which 
constitute the press body. 

Alternatively, a lamellar means can be released and 

20 replaced by pushing out a number of the coupling means, 
for example half the quantity, in one direction until 
they are detached from the lamellar means at issue, and . 
pushing out the remaining coupling means in the opposite 
direction until they are detached from the lamellar means 

25 at issue. Thus, some coupling means will still be posi- 
tioned in a group of lamellar means, whereas the remain- 
ing coupling means will be positioned in another group of 
lamellar means, no supplementary coupling means being re- 
quired for the releasing process. When the replacement 

30 has been carried out, the coupling means are simply 
pushed back to their initial position. 

When releasing and replacing a lamellar means, it is 
also conceivable to use an external stabilising beam 
which supports the other lamellar means with the purpose 

35 of increasing the stability in the construction. 

A great advantage of the present invention is the 
accessibility to the internal portion of the press body. 
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Since the lamellar means preferably are arranged at a 
distance from one another, it is possible to easily in- 
spect the internal edge surface of a lamellar means, de- 
fining the internal hole. An inspection or testing device 
5 is simply inserted by the side of the lamellar means in 
question. If the lamellar means has adjacent lamellar 
means on both sides, it is thus possible to insert the 
testing device between the lamellar means in question and 
one of the adjacent lamellar means. This type of inspect- 
10 ing method is possible both when the press is pressurised 
and in a rest position. 

According to a very advantageous embodiment of the 
invention, a special internal structure is formed in the 
press chamber. This structure comprises concentric, annu- 
ls lar internal lamellar means which abut against one an- 
other and which each have a hole. The internal lamellar- 
means are located in planes which are parallel to the di- 
rection of the main axis of the press chamber. Above the 
uppermost lamellar means, a press plate is arranged and 
2 0 below the lowermost hole, a bottom plate is arranged. 

Thus, the holes jointly form a space which is defined by 
the internal wall of the internal lamellar means, the 
press plate and the bottom plate . 

Preferably, the internal lamellar means have several 
25 purposes; on the one hand, they may constitute a direct 
or indirect support for a tool on which, for example a 
metal sheet is to be shaped and, on the other, they can 
support or fasten various parts which are active in the 
press. For instance, a diaphragm which together with the 
30 press plate forms a pressure cell can be clamped between 
two lamellar means or the uppermost lamellar means and 
the press plate. Alternatively, the diaphragm can rest 
loosely against a shelf which protrudes from the upper- 
most lamellar means. A mat which is used to protect the 
35 diaphragm and is placed below the same can be fastened 
between two lamellar means. In a corresponding manner, 
the sheet can be fastened with the aid of suitable means. 
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Preferably/ the internal lamellar means are inte- 
grated with limiting means for essentially permanently 
limiting the expansion of these lamellar means. Said lim- 
iting means conveniently comprise bands which are wound 
5 round the external edge surface of the lamellar means in 
a way corresponding to that of the lamellar means which 
form the press body. Thus, no external force -absorbing 
device is required on the short sides of the press cham- 
ber. The press construction can therefore be made rela- 

10 tively open by the short sides of the press chamber wall, 
i.e. the external sides of the internal lamellar means, 
being accessible to allow insertion and removal of the 
internal lamellar means. In the assembled press, prefera- 
bly some of the internal lamellar means will at the ends 

15 of the press protrude from the actual press body. 

Advantageously, the internal lamellar means are 
loosely arranged on the bottom plate and on one another. 
However, a sort of control element is arranged in order 
to ensure correct positioning. Due to the fact that the 

20 internal structure comprises lamellar means which are 

loosely arranged on one another, it is possible to remove 
them easily one by one or several of them at the same 
time . 

Particularly great advantages are obtained by means 
25 of the above-described embodiment having internal lamel- 
lar means which are arranged on one another, especially 
as regards manufacturing, handling, freight and trans- 
port. In addition, these internal lamellar means are 
preferably made of the same kind of sheet -metal blank as 
'30 the lamellar means which form the press body. Thus, each 
internal lamellar means, as well as the press-body- 
forming lamellar means, can be made in one piece or in 
several pieces . 

Also other parts included in the press are suitable 
35 to be manufactured from a similar sheet-metal blank, for 
example press plate, bottom plate, distance means and 
stress-distributing element. This means that the manufac- 
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ture of the parts included in the press essentially can 
be made at one location and the parts are, for example, 
delivered unassembled to the location where the press is 
to be used, after which the press is assembled in situ. 
5 Preferably, the press of pressure cell type is assembled 
in situ on a suitable type of foundation which keeps the 
construction in position. 

Brief Summary of the Drawings 
10 Fig. 1 is a side view of a lamellar means which is 

included in a press of pressure cell type shown according 
to one embodiment of the invention. 

Fig. 2 is a perspective view in cross- section of the 
lamellar means in Fig. 1. 
15 Fig. 2B illustrates one example of a device for 

locking a band. 

Fig. 3 is a top view of a press of pressure cell 
type according to one embodiment of the invention. 

Fig. 4 is an end view of the press of pressure cell 
2 0 type in Fig. 3. 

Fig. 5 is a side view, partly in cross-section, of a 
press of pressure cell type according to one embodiment 
of the present invention. 

Fig. 6A shows the press of pressure cell type in 
25 cross- section along the line B-B in Fig. 5. 

Fig. 6B is a top view of a detail in Fig. 6A. 

Figs 7A-7E schematically illustrate different vari- 
ants of lamellar means. 

30 Detailed Description of the Drawings 

Fig. 1 is a side view of one embodiment of a lamel- 
lar means 10 which is included in a press of pressure 
cell type according to the invention. Fig. 2 is a per- 
spective view in cross-section of the lamellar means 10 

35 in Fig. 1. The cross-section is made along the line A-A 
in Pig. 1. These figures show that the lamellar means 10 
is plate-shaped and thus has two side surfaces or main 
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surfaces 12. The circumference of the lamellar means 10 
is defined by a relatively narrow, circumferential, ex- 
ternal edge surface 14. The lamellar means 10 is provided' 
with a central through hole 16 which is defined by an in- 
5 ternal edge surface 18. The hole 16 is essentially quad- 
rangular, but without actual corners. The "corner re- 
gions" are instead rounded and bend inwards into the wall 
so that a larger hole area is obtained. The radii of 
these inward bends are made relatively large with the aim 

10 of minimising the stress concentration that arises in the 
corner regions . 

The lamellar means 10 is essentially quadrangular 
and has rounded corners. The shape of the lamellar means 
is adapted to the expected thrust which arises in connec- 

15 tion with the pressing. Thus, the material quantity or 
the distance between the internal and the external edge 
surface is larger vertically than horizontally since the 
main direction of pressing is vertical. 

A plurality of turns of a band 20 of spring steel 

20 are wound round the external edge surface 14 of the la- 
mellar means 10, the band 20 having a width which essen- 
tially corresponds to the thickness (about 12 0 mm) of the 
lamellar means 10. The height of the layer of band is 
about 10 0 mm and the layer can consist of one single long 

25 band or several joined bands. "When the lamellar means 10 
is being manufactured, the band 20 is wound round the 
same during resistance so that a compressive prestress is 
permanently induced in the lamellar means 10. As shown in 
Fig. 2 (not in Fig. 1), the lamellar means 10 can be pro- 

30 vided with a type of control element 22 adjacent to the 
external edge surface 14 of the lamellar means 10 with a 
view to facilitating the winding of the band. This con- 
trol element 22, which is shown more clearly in Fig. 2B, 
also operates as a device for locking the winding of the 

35 band. The device 22 comprises two side pieces 24 which 
are intended to be fastened on one side each of the la- 
mellar means 10. A transverse roller 26 is fastened be- 



wo 02/43890 



PCT/SEOl/02596 



15 

tween the side pieces and is suitably intended to be ar- 
ranged in a small hollow (not shown) in the external edge 
portion 14 of the lamellar means 10. The roller 26 is 
provided with a slit 2 8 into which the band 2 0 is in- 
5 serted. When the locking is ready, the band is wound 
round the lamellar means 10. By the end of the winding 
process, i.e. in the outermost layer, there is essen- 
tially no tension. However, it is possible to lock also 
this end of the band using the technique known to those 

10 skilled in the art. 

Apart from the central hole 16, the lamellar means 
10 is formed with four circular apertures 30, two above 
and two below the hole. The apertures 3 0 are intended to 
receive the coupling means which will be presented in 

15 more detail in the following. 

The lamellar means 10 is formed by hot-rolled steel 
plate having a thickness of 120 mm, preferably by milling 
or cutting. It is possible to assemble the lamellar means 
10 from two or more parts, which subsequently by means of 

20 the turns of the band are connected to an integral unit. 
The height and width of the lamellar means are typically 
about 4000 mm and 3500 mm, respectively. 

Fig. 3 is a top plan view of a press 40 of pressure 
cell type according to one ert±>odiment of the invention. A 

25 number of lamellar means 42 are arranged next to one an- 
other in such a manner that the plane of the plate or 
main surface of each lamellar means 42 is parallel to the 
plate plane of the other lamellar means 42* The lamellar 
means 42 are equidistantly spaced from one another and 

30 they are of essentially the same size and thickness. The 
central holes are identical in all the lamellar means 42, 
The lamellar means 42 are positioned in such a manner 
that the central holes have a common centre axis, along 
which the serial holes or the internal edge surfaces of 

3 5 the lamellar means together in the form of a lattice de- 
fine a space for housing a press chamber 44, The direc- 
tion of the main axis X of the press chamber 44 coincides 
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with the centre axis of the central holes. Fig. 3 shows 
an upper press chamber wall 46 and two side walls 48 
which are perpendicular thereto. 

Fig. 4 is an end view of the press 40 of pressure 
5 cell type in Fig. 3. Prom the side it is thus possible to 
see the main surface of an end lamellar means 42' having 
the central hole 52. This lamellar means 42' contains in 
the hole 52 together with the holes of the other lamellar 
means 42 a press chamber in which, for example, a work- 

10 piece of sheet-metal or wood is intended to be machined. 
In the upper portion of the holes, a press plate 54 is 
arranged in contact with the internal edge surface of the 
lamellar means 42. Thus, the press plate 54 can consti- 
tute the upper press chamber wall 46 shown in Fig. 3. 

15 Furthermore, Fig. 4 shows that a bottom plate 56 is ar- 
ranged in contact with the internal edge surface of the 
lamellar means 42 in the lower portion of the holes. Be- 
tween these plates 54, 56, a number of plate -shaped in- 
ternal lamellar means 58 which abut against one another 

20 are arranged. The main surfaces or the plate planes of 

these internal lamellar means 58 have an extension which 
is parallel to the direction of main axis of the press 
chamber. Fig. 4 also shows that the longitudinal side 
walls 48 of the press chamber shown in Fig. 3 have a 

25 height which essentially corresponds to the distance be- 
tween the upper press plate 54 and the bottom plate 56. 
The internal lamellar means 58 are during pressing ex- 
posed to an internal overpressure, and because of this 
fact the lamellar means aim at expanding, whereby high 

30 tensile stress in the internal periphery of the internal 
lamellar means 58 is generated. For this reason, a gen- 
erator 60 of horizontal force is arranged adjacent to the 
left side wall in the figure. This generator 60 prede- 
forms and prestresses the deformation zones in the inter- 

35 nal lamellar means. 

Fig. 5 is a side view, partly in cross-section, of a 
press 70 of pressure cell type according to one embodi- 
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merit of the present invention. A central portion of the 
press 70 of pressure cell type is cut out of the Figure, 
to the left of the central portion an ordinary side view 
of the press being shown and to the right of the central 
5 portion a side view in cross-section of the press being 
shown. Thus, to the left in the Figure the external edge 
surface 74 of the lamellar means 72 which are comprised 
in the press is shown. An upper press plate 76 and a bot- 
tom plate 78 run through the central holes of the lamel- 

10 lar means 72. Between these plates, two internal lamellar 
means 80a, 80b which abut against one another are ar- 
ranged. Through circular apertures which were described 
in connection with Fig. 1 and Fig. 2, in all lamellar 
means included in the press body, run coupling means 8 2 

15 (two of which are shown) , for example a steel rod having 
threaded ends. The lamellar means 72 are kept at a dis- 
tance from one another by the fact that round each cou- 
pling means 82, between the lamellar means 72, there are 
distance means 84 having a thickness that is as large as 

20 the desired distance between the lamellar means. The dis- 
tance means 84 are made of a relatively rigid material 
and their inner diameter is larger than that of the cou- 
pling means 82 at the same time as their external meas- 
ures are essentially larger than the apertures arranged 

25 in the lamellar means 72, At the two external ends of the 
coupling means 82, outside the respective external lamel- 
lar means which are included in the press body, there are 
stop devices 86 of which at least one has a fixing and 
clamping mechanism which is complementary to the coupling 

30 means. In the case when the coupling means 82 comprises a 
rod being threaded at its ends, the attaching and stress- 
ing mechanism can con^rise a washer and a nut, the washer 
having external measures which are essentially larger 
than the coupling apertures of the external lamellar 

35 means. The four coupling means 82 are thus tightened to a 
predetermined prestress condition. This eliminates play 
and motion in the construction and at the same time con- 
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tributes to the stnactural stability of the constriiction 
as regards flexural rigidity, torsional rigidity and re- 
sistance to extension in all dimensions. 

As already mentioned, the right part of Fig. 5 is a 
5 side view in cross-section of the press 70 of pressure 

cell type. The cross-section is made at the centre of the 
press, i^e. along the main axis of the press chamber. 
Fig, 5 shows that the lamellar means 72 which constitute 
the press body are wo^ind with a band 88 on the respective 

10 external edge surfaces. Moreover, the Figure shows that 
also the internal horizontal lamellar means which abut 
against one another are wound with a band. This winding 
88 of the internal lamellar means 80a, 80b with a band is 
intended to essentially permanently limit expansion of 

15 the internal lamellar means, i.e. they must be able to 

withstand the forces which are formed in the press cham- 
ber. The internal lamellar means 80a, 80b are annular, 
which thus means that they define an internal, open space 
which is comprised in the press chamber. In addition, 

20 Fig. 5 shows an upper internal lamellar means 80a and a 
subjacent lower internal lamellar means 80b. A diaphragm 
90 is arranged in the open space of the upper internal 
lamellar means 80a. The diaphragm 90 has a seal 92 
against the press plate 76 and forms a pressure cell 

25 therewith. During operation, a pressure medium is sup- 
plied to the pressure cell in such a manner that the dia- 
phragm 90 expands. The open space 94 of the lower inter- 
nal lamellar means 80b is intended to contain a tool. A 
metal sheet which is to be pressed against the tool is 

30 suitably arranged above the tool, the diaphragm 90, when 
being pressurised, expanding and being formed on the 
tool, which means that the metal sheet that is located 
therebetween is also formed on the tool. Besides, the 
Figure shows that a mat 96 is arranged just below the 

35 diaphragm. The carpet 96 takes part in the forming of the 
plate and at the same time protects the diaphragm against 
wear. Adjacent to the internal wall of the lower internal 
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lamellar means 80b, a filling element 98 of nibber is ar- 
ranged with the aim of distributing forces and of sup- 
porting the tool. If a piece of wood is to be pressed, 
this can be carried out without any tools. 
5 Fig. 6A shows a press of pressure cell type in 

cross -section along the line B-B in Fig. 5. This Figure 
shows a hydraulic compensator or generator 100 of hori- 
zontal force, which thus affects the internal lamellar 
means horizontally. Unlike the integrated wound bands 88, 

10 this generator is separate from the internal lamellar 
means 80a, 80b and is adapted to apply these radially 
prestressing or predeforming forces (cf . Fig. 4) . Conven- 
iently, the generator comprises hydraulic pistons. As 
shown in Figs 5 and 6a, the upper internal lamellar means 

15 80a has such an extension that its upper portion encloses 
the press plate 76, the internal dimension of the lamel- 
lar means 8 0a essentially corresponding to the outer di- 
mension of the press plate 76. This contributes to satis- 
factory sealing of the pressure cell . 

20 Fig. 6B is a partial top view of the lower internal 

lamellar means 80b in Fig. 6A. Thus, it is shown that 
this lamellar means 80b has the form of a "running 
track", i.e. its wall is defined by two parallel straight 
portions which at the ends are connected to one another 

25 by convex semicircles. In the space just inside the re- 
spective semicircles, a semi-circular filling block or 
end block 102 of resilient material, such as rubber, is 
fitted so that the remaining free space is quadrangular. 
The purpose of the end blocks 102 is, among other things, 

30 to serve as support for the tool. Straight resilient sup- 
ports 104 which are parallel to the direction of the main 
axis of the press chamber can also be arranged adjacent 
to the straight wall portions. These supports 104 and end 
blocks 102 (which correspond to the filling element 98 in 

35 Fig. 5) also have a protecting function in the sense of 
protecting and prolonging the service length of the in- 
ternal lamellar means by distributing forces which are 
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generated during pressing operations. Since the internal 
lamellar means 80a, 80b are prestressed by the turns of 
the. band 88, no external limiting means are required and 
therefore, for example, the semi -circular portions can 
5 protrude from the ends of the press body as shown in 

Fig. 3 and Fig. 5. Since the internal lamellar means SOa, 
80b protrude, they are relatively easily accessible, 
which is time-saving when metal sheets are removed, tools 
are replaced, diaphragms are replaced etc, 

10 Figs 7A-7E schematically illustrate different vari- 

ants of lamellar means. As these Figures show, lamellar 
means can be made in different sizes and have different 
shapes. The lamellar means shown in Fig. 7A essentially 
has the shape of a square having rounded edges and is 

15 suitably used for a press body which gives a load space 
of 100 X 200 X 2500 mm^ . The working pressure in such a 
space is typically 1200 bar. Fig. 7B illustrates another 
possible shape which together with identical lamellar 
means forms a press body which gives a load space having 

20 the dimensions 125 X 500 X 1500 mm^ and a typical working 
pressure of 700 bar. Fig. 7C illustrates a lamellar means 
which is composed of several parts and thus, unlike the 
previously shown lamellar means, is not made in one 
piece. In this case, two central parts 12 0, 122 together 

25 form the central hole. Two external parts 124, 126 are 
arranged at the external edge of the respective central 
parts in such a manner that a lamellar means of a suit- 
able shape is provided. The four parts included in the 
lamellar means are held together by the turns of the band 

30 (not shown) . This lamellar means is somewhat smaller 

than, but has essentially the same shape as, the lamellar 
means in Fig. 7E, which, however, is made in one piece 
and provides a load space having the dimensions 
200 X 1100 X 200 mm^. Fig. 7D shows another variant of a 

35 lamellar means which is made of several parts. In this 

case, there are four essentially uniform parts which to- 
gether form a lamellar means. Consequently, an upper left 
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part 130, a lower left part 132, an upper right part 134 
and a lower right part 136 are shown. These are held to- 
gether by means of the previously described turns of the 
band (not shown) . As a possible alternative, a lamellar 
5 means corresponding to that shown in Fig. 7D could be 

made of two halves only, such as a left half and a right 
half, instead of four parts. The lamellar means in 
Fig. 7D provides with other corresponding lamellar means 
a load space having the dimensions 400 X 1600 X 4000 mm^. 

10 Those skilled in the art will thus understand from 

the examples illustrated above that the lamellar means 
can be made in one or more pieces, be given different 
shapes and be made in different sizes as regards both ex- 
ternal and internal dimensions. 

15 Although some preferred embodiments have been de- 

scribed above, the invention is not limited thereto. It 
is thus possible to use variants of the internal struc- 
ture other than those described. The design of the indi- 
vidual lamellar means can also be varied in accordance 

20 with the current needs. It should thus be understood that 
a plurality of modifications and variations can be pro- 
vided without deviating from the scope of the present in- 
vention which is defined in the appended claims. 
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CLAIMS 

1. A press (40, 70) of pressure cell type, which 
5 press comprises a press chamber being enclosed by a 

force -absorbing press body which comprises a number of 
plate-shaped lamellar means (10, 42, 42', 72) with the 
planes of the plates oriented parallel to the planes of 
the plates of adjacent lamellar means, each lamellar 

10 means having a through hole (16, 52) which has the same 
centre axis as the hole of the adjacent lamellar means, 
said centre axis coinciding with the direction of main 
axis (X) of the press chamber being enclosed by the holes 
and each lamellar means having an internal edge surface 

15 (18) which defines the hole and an external edge surface 
(14, 74), characterised in that prestress- 
ing means (20, 22, 24, 26, 28, 88) which induce a com- 
pressing prestress acting in the planes of the plates are 
arranged on the external edge surface of the main part of 

20 the lamellar means, each prestressing means comprising a 
prestressing element (2 0, 88) which is wound round a re- 
spective lamellar means, is band-shaped and has essen- 
tially the same width as the thickness of a lamellar 
means . 

25 2. A press of pressure cell type as claimed in claim 

1, wherein the lamellar means are arranged at a distance 
from one another, preferably at a distance that corre- 
sponds to the thickness of the lamellar means. 

3 . A press of pressure cell type as claimed in claim 

30 1 or 2, wherein each lamellar means is provided with a 

number of apertures (30) which are aligned with the cor- 
responding apertures of the other lamellar means so that 
a number of series of apertures are formed, which are 
parallel to the direction of the main axis of the press 

35 chamber, a coupling means (82) for coupling lamellar 

means being adapted to run through a respective one of 
said series of apertures. 
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4 . A press of pressure cell type as claimed in claim 
3, wherein distance means (84) are arranged on said cou- 
pling means for controlling the relative distance of the 
lamellar means. 

5 5- A press of pressure cell type as claimed in any 

one of claims 1-4, wherein stress-distributing elements 
(46, 48, 54, 56, 76, 78) extending over the press chamber 
are arranged between the lamellar means of the press body 
and the press chamber which is enclosed by said lamellar 

10 means, the stress-distributing elements cooperating with 
the internal edge surface of the lamellar means. 

6 . A press of pressure cell type as claimed in claim 
5, wherein the stress-distributing elements constitute 
parts of the wall (46, 48) of the press chamber. 

15 7. A press of pressure cell type as claimed in claim 

5 or 6, wherein the stress-distributing elements define a 
portion in the press chamber which in cross -section has 
an essentially straight quadrangular configuration, and 
cooperate with plane contact surfaces of the lamellar 

2 0 means . 

8 - A press of pressure cell type as claimed in claim 
7, wherein the plane contact surfaces of the lamellar 
means define the hole in essentially a quadrangular con- 
figuration, the end of a predetermined contact surface 
25 connecting to a contact surface being perpendicular to 

said predetermined contact surface by means of a concave 
bending in the wall of the lamellar means. 

9. A press of pressure cell type as claimed in any 
one of claims 1-8, wherein each lamellar means has been 

30 given such a shape that its extension in different direc- 
tions is essentially proportional to the expected thrust 
in the corresponding directions. 

10. A press of pressure cell type as claimed in 
claim 9, wherein the material quantity or the distance of 

35 each lamellar means between the internal and the external 
edge surface is larger in the direction of pressing than 
in the direction perpendicular thereto. 
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11. A press of pressure cell type as claimed in any- 
one of claims 1-10, wherein an internal structure is ar- 
ranged in the press chamber, which structure is made up 
of concentric lamellar means (58, 80a, 80b) abutting 
5 against one another and having through holes (94) and be- 
ing located in planes which are parallel to the direction 
of the main axis of the press chamber, a workpiece being 
intended to be machined in the space (94) which is formed 
of the holes of the concentric lamellar means. 

10 12. A press of pressure cell type as claimed in 

claim 11, wherein the lamellar means in the internal 
structure round the external edge surfaces are wound with 
a band (88) of essentially the same width as the thick- 
ness of the lamellar means for prestressing thereof. 

15 13 . A press of pressure cell type as claimed in 

claim 11 or 12, wherein the lamellar means in both the 
internal structure and in the press body are made of the 
same material and have the same thickness. 

14. A press of pressure cell type as claimed in any 
2 0 one of claims 1-13, wherein at least one, preferably 

each, lamellar means is made in one piece. 

15. A press of pressure cell type as claimed in 
claims 1-14, wherein at least one lamellar means is made 
in several pieces (120, 122, 124, 126, 130, 132, 134, 

25 136) . 

16. A press of pressure cell type as claimed in any 
one of claims 1-15, wherein the lamellar means are made 
of sheet steel . 

17- A method for manufacturing a force -cdDsorbing 
30 press body part intended to enclose a press chamber, 
characterised by the steps of 

forming plate-shaped lamellar means (10, 42, 42', 
72) and providing each of them with a through hole (16, 
52) , 

35 inducing a lasting compressing prestress which acts 

in the planes of the plates in at least the majority of 
the lamellar means by winding a band- shaped prestressing 
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element (20, 88) , which has essentially the same width as 
the thickness of a lamellar means, round the external 
edge surface of the lamellar means with the purpose of 
causing said prestress, and 
5 arranging each formed lamellar means having the 

plane of the plate oriented parallel to the plane of the 
plate of an adjacent lamellar means so that the through 
holes obtain a common centre axis and so that the lamel- 
lar means constitute a force -absorbing, press -chamber - 

10 enclosing press body part. 

18. A method as claimed in claim 11, wherein the la- 
mellar means are arranged at a distance from one another, 
preferably at a distance that corresponds to the thick- 
ness of the lamellar means. 

15 19. A method as claimed in claim 17 or 18, which 

comprises the step of giving the lamellar means the de- 
sired shape by milling. 

20. A method as claimed in claim 17 or 18, which 
comprises the step of giving the lamellar means the de- 

20 sired shape by cutting, such as water cutting, plasma 
cutting, flame cutting etc. 

21. A method as claimed in any one of claims 17-20, 
which comprises the step of making the lamellar means of 
hot-rolled sheet steel. 

25 22. A method as claimed in any one of claims 17-21, 

which comprises the step of making the lamellar means of 
sheet steel having a thickness of 80-200 mm, preferably 
100-150 mm, in particular 100-120 ram. 

23- A method as claimed in any one of claims 17-22, 
30 which comprises making the lamellar means in sequence in 
a number of stations according to the steps of 

machining a first lamellar means blank in an appro- 
priate station, 

conveying said first lamellar means blank to a sub- 
35 sequent station for further machining, and 
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machining a second lamellar means blank in said ap- 
propriate station at the same time as said first lamellar 
means blank is being machined in said subsequent station. 

24. A method as claimed in claim 23, in which one of 
5 said stations comprises parallel machining of a plurality 

of lamellar means blanks. 

25. A method as claimed in any one of claims 17-24, 
which comprises the step pf assembling the lamellar means 
to a press body at the location where a press (40, 70) of 

10 pressure cell type is to be used, the coupling means (82) 
being arranged in the lamellar means in such a manner 
that they are held together as a unit. 

26. A method as claimed in any one of claims 17-25, 
which comprises the step of making the lamellar means in 

15 one piece. 

27. A method as claimed in claims 17-26, which com- 
prises the step of making the lamellar means in several 
pieces (120, 122, 124, 126, 130, 132, 134, 136), 

28. A lamellar means (10, 42, 42', 72) of a press 
20 body part, which is plate-shaped and has a through hole 

(16, 52) , the lamellar means having an internal edge sur- 
face (18) which defines the hole, 

characterised in that the lamellar means has 
an external edge surface (14, 74) on which a prestressing 

25 means (20, 22, 24, 26, 28, 88) is arranged, which induces 
a compressing prestress acting in the plane of the plates 
of the lamellar means, the prestressing means comprising 
a prestressing element (20, 88) which is wound round the 
lamellar means and is band-shaped and has essentially the 

3 0 same width as the thickness of a lamellar means. 

29. A lamellar means as claimed in claim 28, wherein 
the lamellar means is made of sheet steel . 
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